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(54) Gas turbine shroud 

(57) In gas turbine split rings (1a, 1b), end faces 
(3a- 1, 3b- 1) having bent surfaces are formed in the 
flanges (4a, 4b). Adjoining split rings (1a, 1b) are cou- 
pled together with a groove (5-1) therebetween to form 
a cylindrical split ring. Notches (26a, 26b) are formed in 
the flanges (4a, 4b). These notches (26a, 26b) are 
sealed by inserting a seal plate (25) into the notches 
(26a, 26b) of adjoining split rings. A hole (2) for passing 
cooling air is drilled obliquely in the flange (4a). Cooling 
air (100) is allowed to flow out along the direction of 
rotation (of the turbine) (R). This cooling air (100) cools 
the outlet of the groove (5-1) due to the effect of film 
cooling. Because of such cooling, high temperature gas 
is prevented from staying in this area, cooling effect is 
enhanced, and hence burning of the end portions can 
be prevented. 


FIG.1 
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Description 

[0001] The present invention relates to a gas tur- 
bine split ring. More particularly this invention relates to 
an improvement of cooling at the connection area of the 
split ring so as to prevent burning of end portions due to 
the high temperature gas and thus enhance the reliabil- 
ity. 

[0002] In the accompanying drawings Fig. 8 is a 
general sectional view of a gas turbine. In Fig. 8, refer- 
ence numeral 31 is a first stage stationary blade, 32 is a 
flange of the stationary blade, and 33 is its support ring. 
Reference numeral 34 is a first stage moving blade, 35 
is a second stage stationary blade. 36 is a second stage 
moving blade, 37 is a third stage stationary blade. 38 is 
a third stage moving blade, 39 is a fourth stage station- 
ary blade, and 40 is a fourth stage moving blade. This 
example is composed of four stages of blades. One sta- 
tionary blade is used in each stage. A moving blade is 
provided between two stationary blades through a disk 
in the rotor peripheral direction. Thus, a plurality of sta- 
tionary blades and moving blades are disposed alter- 
nately in the axial direction. 

[0003] In this gas turbine, in order to enhance the 
turbine efficiency, it is required to elevate the tempera- 
ture of the working gas. In order to keep the tempera- 
ture of the metal material of the wall for forming the gas 
passage below an allowable temperature of the mate- 
rial, holes tor passing a cooling air are provided in these 
member so as to cool the member by passing cooling 
air. In Fig. 8, reference numeral 20 is a split ring pro- 
vided in the wall around the first stage moving blade, in 
which a plurality of arc-shaped rings split on the circum- 
ference are coupled to compose a cylindrical wall, and a 
cooling air hole is provided to cool by passing cooling 
air. 

[0004] Fig. 9 is an exploded view of portion B 
shown in Fig. 8 and shows the split ring in detail. In Fig. 
8, the first stage moving blade 34 is disposed between 
the first stage stationary blade 31 and second stage sta- 
tionary blade 35. and the split ring 20 is cGsposed 
around the circumference of the first stage moving 
blade 34. In Fig. 9, reference numeral 21 is a cooling air 
hole provided in the split ring 20. This cooling air hole 21 
has an opening 21a inside in the upper face, and an 
opening 21b in the side face. Reference numeral 22 is 
an impinging plate. A cooling air inlet hole 23 is provided 
above the impinging plate 22 through which cooling air 
50 is sent in. The cooling air 50 gets into an inner space 
24, and reaches the split ring 20 after passing through 
the many holes provided in the impinging plate 22. This 
cooling air cools the surface of the split ring 20, and fur- 
ther flows into the cooling air hole 21 through the open- 
ing 21a, and flows out to the outside gas passage 
through the opening 21b, thereby cooling the inside of 
the split ring 20 in this process. 

[0005] Fig. 10 is a view when seen along the arrows 
C-C in Fig. 9. This figure shows a part of the split ring 


20. The diagram shows the split ring 20 forming a part 
of the cylindrical structure. Many cooling air holes 21 
are arranged in the cylindrical side face. The cooling air 
holes 21 have opening 21b. The inside of the split ring 

5 20 can be cooled by passing cooling air in these holes. 
The split ring 20 is coupled with adjacent split rings 20a, 
20b and arranged cylindrically, and grooves 26a, 26b 
are provided alternately at the connection area, and a 
seal plate 25 is inserted into the grooves 26a, 26b, 

10 thereby preventing leakage of sealing air. 

[0006] Fig. 1 1 is a view when seen along the arrows 
D-D in Fig. 10. This figure shows a state in which the 
seal plate 25 is inserted in the grooves at the ends as 
mentioned above to seal, multiple cooling air holes 21 

75 are formed inside the split ring 20, and the cooling air 
holes 21 have openings 21a at the surface at one side, 
and openings 21b at the side face at the other side, and 
the cooling air is introduced from the openings 21a, and 
flows out to the gas pass from the openings 21b, 

20 thereby cooling the wall of the split rings 20. 

[0007] Fig. 1 2A and Fig. 1 2B are magnified views of 
the seal plate shown in Fig. 10. Fig. 12A is a side view, 
and Fig. 12B is a view when seen along the arrows E-E 
in Fig. 1 2A. As shown in these figures grooves 26a, 26b 

25 are provided in the mutually adjacent split rings 20b and 
20a, and the seal plate 25 is inserted in these grooves. 
As shown in Fig. 12A, the portions X and Y are groove 
processed parts of the seal plate 25, and cooling air 
holes cannot be easily provided in these portions. Con- 

30 sequently, cooling is not sufficient, and the high temper- 
ature gas is likely to stay in the space Z between the 
portions X and Y. Therefore, the portions X and Y are 
likely to be burnt by the high temperature gas. 
[0008] Fig. 1 3A and Fig. 1 3B show burnt portions X, 

35 Y shown in Fig. 12. Fig. 1 3A is a sectional view, and Fig. 
13B is a view when seen along the arrows F-F in Fig. 
13A. As shown in these figures, the portions X, Y are 
exposed to the high temperature gas, and get burnt as 
indicated by 50, 51. When this state advances, the 

40 lower ends of the grooves 26a, 26b are lost, and the 
seal plate 25 provided inside may slip out. It has been 
hence demanded to develop a cooling structure capable 
of preventing burning of end portions at the connection 
area of such split ring. 

45 [0009] Thus, in the connection area of the conven- 
tional gas turbine split rings, it is designed to seal the 
connection area by the seal plate, and the end portions 
of such connection area in which grooves are formed for 
inserting the seal plate are exposed to high temperature 

so combustion gas and burnt, or reduced in wall thickness 
due to high temperature oxidation, or the end portions 
are melted and lost, and the seal plate in the grooves 
may slip out. 

[0010] It is an object of the present invention to 
55 present a gas turbine split ring characterized by rein- 
forcing the cooling of the end portions for holding the 
seal plate at the connection area of the split ring, reduc- 
ing effects of high temperature combustion gas at end 
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portions, and preventing burning of split ring end por- 
tions, thereby extending the life of the split ring and 
enhancing the reliability. 

[001 1 ] According to one aspect of this invention, the 
adjacent end faces of the split ring are mutually s 
changed in the peripheral direction between inner side 
and outer side of the gas pass, and hence are not cou- 
pled straightly. At this junction, a specific gap is provided 
in consideration of thermal expansion, and a seal plate 
is inserted therein. Therefore, the leak of the cooling air io 
from the connection area at the inner side is prevented 
by the seal plate. Moreover, since the connection area 
has a bent gap, it increases the passage resistance of 
the high temperature combustion gas flowing into the 
gap from the inner side, so that the structure does not is 
allow invasion of gas easily. Still more, since the oblique 
cooling air hole is opened in the inner wall near the 
inside of the connection area, the air flowing out from 
this opening forms a film for cooling the inner end face 
at the junction, thereby preventing burning of the inner 20 
end portion at the junction. 

[0012] According to another aspect of this inven- 
tion, the cooling air hole is opened at the end face near 
the inner side of the junction. Therefore, the cooling air 
flows out from the gap at the inner side of the connec- 25 
tion area through this opening, which blocks the high 
temperature gas invading into the gap from the inner 
side, thereby cooling the gap in the connection area. 
Moreover, the seal plate is disposed at the inner side of 
the bent gap of the connection area. Such a seal plate 30 
increases the resistance of the passage of air leaking 
out through the groove in the seal plate from the outer 
side gap. Therefore, the cooling air hardly leaks. 
[001 3] Further, the other split section end face con- 
fronting the opening of the air cooling hole is cut 35 
obliquely. Therefore, the airflows out smoothly, and the 
film cooling effect is enhanced, or by disposing the seal 
plate at the outer side, the application scope of the 
design may be expanded as a modified example of the 
present invention. 40 
[0014] Further, a hole is drilled in the seal plate. 
This hole allows a slight amount of cooling air of outside 
to flow through the gap in the connection area. Because 
of this air stream, the high temperature combustion gas 
staying in the gap is forced to flow inside, and therefore 45 
heating of the gap is suppressed and the cooling effect 
is increased. 

[001 5] Further, the cylindrical split ring is composed 
by mutually coupling the end faces bent inside of the 
split sections, in addition to the cooling effect of the end so 
faces, the sealing performance is improved. 
[0016] Further, the gap between the split rings is 
partially made narrower between the outer side and 
inner side. Therefore, the passage resistance in this gap 
can be increased. As a result, invasion of high tempera- ss 
ture combustion gas or cooling air from the inner side 
can be decreased, and the cooling air leaking from the 
outer side can be also decreased. 


[0017] Thus, according to the present invention, 
burning of the inner end portions of the split section con- 
nection area by high temperature combustion gas expe- 
rienced in the prior art can be prevented, troubles such 
as slip-out of the seal plate can be avoided, and the reli- 
ability of the gas turbine is extremely enhanced. 
[0018] The invention will be further described by 
way of example with reference to the accompanying 
drawings, in which:- 

Rg. 1 is a cross sectional view of a gas turbine split 
ring according to a first embodiment of the present 
invention; 

Fig. 2 is a cross sectional view of a gas turbine split 
ring according to a second embodiment of the 
present invention; 

Fig. 3 is a cross sectional view of a gas turbine split 
ring according to a third embodiment of the present 
invention; 

Fig. 4 is a cross sectional view of a gas turbine split 
ring according to a fourth embodiment of the 
present invention; 

Fig. 5 is a cross sectional view of a gas turbine split 
ring according to a fifth embodiment of the present 
invention; 

Fig. 6A shows a cross-sectional view of a gas tur- 
bine split ring according to a sixth embodiment of 
the present invention, and Fig. 6B shows a view 
when seen along the arrows A-A shown in Fig. 6A; 
Fig. 7 is a cross sectional view of a gas turbine split 
ring according to a seventh embodiment of the 
present invention; 

Fig. 8 is a general block diagram of a gas turbine; 
Fig. 9 is an exploded cross sectional view of the 
portion B in Fig. 8; 

Fig. 10 is a view when seen along the arrows C-C in 
Fig. 9; 

Fig. 1 1 is a view when seen along the arrows D-D in 
Fig. 10; 

Fig. 12A shows a side view of a connection area of 
a conventional gas turbine split ring and Fig. 12B a 
view when seen along the arrows E-E in Fig. 12A; 
and 

Fig. 13A shows a cross sectional view of a burnt 
state of the connection area of the conventional gas 
turbine split ring Fig. 13B shows is a view when 
seen along the arrows F-F shown in Fig. 13B. 

[0019] Referring now to the drawings, preferred 
embodiments of the present invention are described in 
detail below. Fig. 1 is a cross sectional view of a con- 
nection area of a gas turbine split ring according to the 
first embodiment of the present invention, which corre- 
sponds to the diagram of the connection portion of the 
conventional split ring shown in Fig. 10. In this figure, 
reference numerals la, lb are split rings, and 2 is a 
cooling air hole drilled obliquely toward the inner side of 
the end portion of the split ring 1 a. About ten cooling air 
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holes 2 are provided at a pitch of 5 mm in the axial direc- 
tion on the surface of the split ring 1a. Reference numer- 
als 3a- 1 and 3b- 1 indicate end faces of the split rings. 
3a-1 indicates the end face of the split ring 1a, and is 
bent and formed so as to form a step in a flange 4a 
toward the peripheral direction. The reference numeral 
3b-1 similarly indicates the end face of the split ring 1b, 
and forms an end face confronting along the shape of 
the end face 3a- 1 . 

[0020] Reference numerals 4a, 4b indicates 
flanges, 5-1 indicates a connection area groove formed 
in the end faces 3a-1 , 3b-1 . Reference numeral 25 is a 
seal plate. Same as in the prior art, the seal plate 25 is 
inserted into the grooves 26a, 26b formed in the flanges 
4a. 4b. 

[0021] In the first embodiment thus constituted, 
inside of the seal plate 25, by forming the end faces 3a- 
1, 3b-1 having steps, the groove 5-1 having a bend is 
formed. In other words, the end face 3a- 1 of the split 
ring 1a has a shape such that, inner side (side that is 
nearer to the center of the cylindrical shape) end portion 
projects in the peripheral direction as compared to the 
outer side end portion, and the end face 3b- 1 of the split 
ring 1b has a shape opposite to the shape of the end 
face 3a- 1. That is, the end face 3b- 1 has a shape such 
that, outer side (side that is away from the center of the 
cylindrical shape) end portion projects in the peripheral 
direction as compared to the inner side end portion. 
Because of such a shape of the groove 5-1 , resistance 
is given to the stream of the cooling air f towing out from 
the grooves 26a, 26b, and the sealing performance is 
improved. Further, the high temperature combustion 
gas hardly invades into the gap. Further, from the 
inclined cooling air hole 2, the cooling air 100 flows in 
from the outside of the split ring 1a toward the rotating 
direction R of the rotor. The inner side end portion of the 
connection area groove 5-1 is cooled by such film cool- 
ing, and the gas stagnant region at the inner side of the 
connection area groove 5-1 is effectively cooled, 
thereby preventing burning of this portion by the high 
temperature combustion gas. Therefore, troubles of 
slip-out of the seal plate 25 can be prevented, and the 
reliability of the split ring is enhanced. 
[0022] Fig. 2 is a cross sectional view of a gas tur- 
bine split ring according to the second embodiment of 
the present invention. The difference between the first 
embodiment shown in Fig. 1 is that the seal plate 25 is 
disposed at the inner side of the bent in the groove 5-2, 
while the outlet of a cooling air hole 12 is inside of the 
groove 5-2. That is, end faces 3a-2. 3b-2 having a cur- 
vature are formed in the flanges 4a, 4b of the split rings 
1a, 1b. The end faces of the spirt ring then forms the 
groove 5-2. 

[0023] The bent passage of the connection area 
groove 5-2 is moved to the upper part (outer side) in 
comparison to the example shown in Fig. 1 , the grooves 
26a, 26b are provided at the inner side of the bent pas- 
sage, and the seal plate 25 is disposed at the inner side 


of the example in Fig. 1 . The cooling air hole 12 is drilled 
obliquely from the outer side to the inner side in the 
flange 4a, and its outlet is inside the groove 5-2. 
[0024] According to thus constituted second 

5 embodiment, the inlet passage resistance of the cooling 
air flowing in from the outer side is increased at the 
outer opening of the bent groove 5-2, and air leak from 
the surrounding grooves 26a, 26b of the seal plate 25 
can be decreased. Further, the air 101 flowing into the 

10 cooling air hole 12 from the outer side of the split ring 1 a 
flows into the groove 5-2, and flows out into the gas 
pass from the groove outlet, thereby cooling the sur- 
rounding of the end portion of the groove 5-2. Since the 
cooling air flows out into the groove in the inner opening 

75 of the groove 5-2, counterflow of the high temperature 
combustion gas into the passage in the groove 5-2 from 
the connection area opening to the seal plate 25 is pre- 
vented, and the cooling effect of the end face is 
enhanced. 

20 [0025] Fig. 3 is a cross sectional view of a gas tur- 
bine split ring according to the third embodiment of the 
present invention. The characteristic of the third embod- 
iment is that the outlet of the cooling air hole 12 of the 
first embodiment shown in Fig. 1 is moved inside of the 

25 groove near the opening of the connection area groove 
5-3 same as in the example shown in Fig. 2. and that a 
notch 6 is provided by cutting off the end portion of the 
split ring 1b confronting the opening of the cooling air 
hole 12 of the connection area groove 5-3 obliquely in 

30 the direction of rotation R. 

[0026] That is, the grooves 26a, 26b and seal plate 
25 are the same as those shown in Fig. 1 , and the 
shape of end faces 3a-3, 3b-3 is also same. However, 
the notch 6 is formed at the inner end face of the end 

35 face 3b-3 as described above. The cooling air hole 1 2 is 
drilled in the flange 4a obliquely from the outer side in 
the same manner as shown in Fig. 2, and is opened 
inside the groove 5-3, and the end face 3b-3 confronting 
this opening is cut obliquely to form the notch 6. 

40 [0027] In thus constituted third embodiment, by the 
bent passage of the groove 5-3. the sealing perform- 
ance of the air flowing out is enhanced same manner as 
in the first embodiment shown in Fig. 1 . Further, the air 
102 flowing out from the cooling air hole 12 smoothly 

45 flows out along the slope of the notch 6, and the two end 
portions can be effectively cooled by film cooling due to 
a film formed of this cooling air. Further, in this embodi- 
ment, since the outlet of the cooling air 102 is shifted to 
the inner side of the groove 5-3 as compared with the 

so first embodiment shown in Fig. 1 , entry of the high tem- 
perature gas flowing back into the groove 5-3 can be 
prevented. 

[0028] Fig. 4 is a cross sectional view of a gas tur- 
bine split ring according to the fourth embodiment of the 
55 present invention. This embodiment is similar to the 
second embodiment shown in Fig. 2, except that a 
notch 6 is further provided. The remaining structure is 
the same as the one shown in Fig. 2. That is, the config- 
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uration of grooves 26a, 26b, and seal plate 25 is same 
as that shown in Fig. 2. Further, the shape of end faces 
3a-4, 3b-4 is also the same. However, the notch 6 is 
formed by cutting off obliquely at the inner side end of 
the end face 3b-4. The cooling air hole 12 is drilled 
obliquely from the outer side in the flange 4a. and has 
an outlet inside of the groove 5-4, and the end face 3b- 
4 confronting this opening is the obliquely cut notch 6. 
[0029] Thus constituted fourth embodiment has the 
same action and effect as the second embodiment, and 
moreover the air 103 flowing out from the cooling air 
hole 1 2 flows out smoothly along the slope of the notch 
6, and the two ends portions are cooled effectively. 
More specifically, the end portion of the split ring 1b is 
cooled by film cooling by the slope of the notch 6. and 
the cooling effect in this portion is increased. 
[0030] Fig. 5 is a cross sectional view of a gas tur- 
bine split ring according to the fifth embodiment of the 
present invention. The constitution of this embodiment 
is the same as that of the third embodiment shown in 
Fig. 3, except that a fine air vent 7 is formed in the seal 
plate 25. That is. the positions of the grooves 26a, 26b, 
the seal plate 25, the cooling air hole 12, the end faces 
3a-5. 3b-5. and the notch 6 are the same as those 
shown in Fig. 3. The groove 5-5 is also formed in the 
same manner. 

[0031 ] The air vent 7 is opened in the seal plate 25, 
and it connects through a flow path the outer side and 
inner side of the groove 5-5 partitioned by the seal plate. 
The section from the intermediate seal plate 25 of the 
connection area groove 5-5 and the notch 6 is closed 
due to the air 1 04 flowing out from the outlet of the cool- 
ing air hole 12. and the high temperature gas is packed 
in this portion and remains stagnant without flowing. 
However, this gas is driven out due to the convection by 
the air 1 05 flowing in from the air vent 7 toward the inner 
side, thereby suppressing the retention of the gas inside 
the groove, and the cooling effect of the end faces 3a-5. 
3b-5 is further enhanced. Since this air vent 7 has an 
effect on the sealing performance of the seal plate 25, it 
is formed as a fine hole, and it allows only a slight leak 
of air as the means of provoking convection in the 
groove, and therefore the hole diameter is defined as 
not to spoil the sealing performance. The other action 
and effect are same as in the third embodiment shown 
in Fig. 3. 

[0032] Fig. 6A and Fig. 6B show a gas turbine split 
ring according to the sixth embodiment of the present 
invention. Fig. 6A is a cross sectional view, and Fig. 6B 
is a view when seen along the arrows A-A shown in Fig. 
6A. The characteristic of this embodiment is the shape 
of the groove. In order to explain this embodiment Fg. 
6A shows the split ring in the first embodiment however 
this embodiment can similarly be applied to the split 
rings in the second to fifth embodiments. 
[0033] Since Fig. 6A is the same as Fig. 1 its expla- 
nation is omitted. As shown in Fig. 6B, the end faces 3a- 
1, 3a -2 of the split rings 1a, 1b are composed of por- 


tions L 1( Lg, L 3 . L n and L 3 are straight lines in the axial 
direction, and L 2 is a straight line orthogonal to the 
straight lines L 1( L 3 , and forming a surface bent at right 
angle. Therefore, the groove 5-6 formed of the both end 
5 faces 3a- 1 , 3b-2 is formed of a circulating route bent at 
right angle in the middle. 

[0034] By forming the groove 5-6 in this manner, the 
path in the connection area of the split rings in the first 
to fifth embodiments becomes complicated. Therefore, 
10 the resistance is increased and the leak of cooling air is 
decreased. Further, entry of the high temperature com- 
bustion gas from the inner side into the connection area 
groove is limited, and the cooling effect is enhanced. 
[0035] Fig. 7 is a cross sectional view of a gas tur- 
15 bine split ring according to the seventh embodiment of 
the present invention. The difference between this 
embodiment and the first embodiment shown in Fig. 1 is 
that the width of the groove 5-7 is partially narrow as 
compared to the same in the outer side and inner side 
20 of the groove. That is, the end face of the split ring 1 a is 
composed of three parts, 3a-6a, 3a-6b. 3a-6c, from the 
outer side, and similarly the end face of the split groove 
1b is composed of three parts, 3b-6a, 3b~6b, 3b-6c, 
from the outer side, and the groove width is varied in the 
25 portion composed of 3a-6b and 3b-6b. 

[0036] The width of the groove composed of the 
end faces 3a-6a and 3b-6a or the width of the groove 
composed of end faces 3a-6c and 3b-6c is considered 
to be L Further, the width of groove composed of the 
30 end faces 3a-6b and 3b-6b is considered to be I. It is a 
feature of the seventh embodiment of the present inven- 
tion that the groove widths L and I are such that there is 
relation of L > I. In Fig. 7. the groove 5-7 is shown to be 
narrow only in the portion formed in the peripheral direc- 
ts tion, but it is enough as far as there is a narrow portion 
between the outer side and inner side of the groove 5-7, 
and it is not always required to be narrow only in the 
peripheral direction. 

[0037] In thus constituted seventh embodiment, the 

40 passage resistance of the groove 5-7 formed at both 
ends can be increased. When the passage resistance is 
increased, invasion of high temperature combustion gas 
or cooling air from inside can be decreased, and the 
amount of cooling air leaking out from the outer side can 

45 be also decreased. As a result the film cooling around 
the cooling air hole 2 by cooling air is more effective, 
and burning of this portion due to high temperature 
combustion gas is prevented, and also slip-out troubles 
of the seal plate 25 are avoided, and the reliability of the 

so split ring is enhanced. 

[0038] As explained above, according to the gas 
turbine split ring of the present invention burning of 
inner side end portion of the connection area of the split 
sections forming the spilt ring is prevented, and slip-out 

55 troubles of the seal plate placed in the connection area 
is avoided. 

[0039] Further, in a another aspect of the present 
invention, the cooling air hole is provided in such a man- 
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ner that it opens at the end face of the junction, and the 
seal plate is disposed at the inner side of the projecting 
shape portion. Therefore, in addition to the aforesaid 
effect, since the cooling air flows out from the gap at the 
inner side of the connection area, high temperature gas 
is prevented from entering into the gap from inside, and 
the connection area gap can be cooled effectively. 
[0040] Further, the end face of other split section 
confronting the opening of the cooling air hole is cut 
obliquely to the slope of the cooling air hole. Therefore, 
the air flows out smoothly, and the film cooling effect of 
the present invention is further improved, or by dispos- 
ing the seal plate at the outer side, the application scope 
of the design may be expanded as a modified example 
of the present invention. 

[0041] Further, a hole is drilled in the seal plate. 
This hole allows a slight amount of cooling air of outside 
to flow through the gap in the connection area. Because 
of this air stream, the high temperature combustion gas 
staying in the gap is forced to flow inside, and therefore 
heating of the gap is suppressed and the cooling effect 
is increased. 

[0042] Further, the cylindrical split ring is composed 
by mutually coupling the end faces bent inside of the 
split sections. Therefore, in addition to the cooling effect 
of the end faces, the sealing performance is improved. 
[0043] Moreover, the gap formed by mutually con- 
fronting ends is partially narrower between the outer 
side and inner side, the passage resistance in this gap 
can be increased. Therefore, when disposing the seal 
plate at the outer side of this narrow gap, it is effective to 
decrease the invasion of high temperature combustion 
gas or cooling air mainly from the inner side can be 
decreased. On the other hand, when the seal plate is 
disposed at the inner side of this narrow gap, the cooling 
air leaking mainly from the outer side can be also 
decreased. Further, when a hole is opened in the seal 
plate, by increasing the passage resistance of the gap, 
similar effects are obtained, and it is also effective to 
prevent flow of massive cooling water into the hole of 
the seal plate. 

[0044] Thus, according to the present invention, 
burning of the inner end portions of the split section con- 
nection area by high temperature combustion gas expe- 
rienced in the prior art can be prevented, troubles such 
as slip-out of the seal plate can be avoided, and the reli- 
ability of the gas turbine is extremely enhanced. 
[0045] Although the invention has been described 
with respect to a specific embodiment for a complete 
and clear disclosure, the appended claims are not to be 
thus limited but are to be construed as embodying all 
modifications and alternative constructions that may 
occur to one skilled in the art which fairly fall within the 
basic teaching heren set forth. 

Claims 

1 . A gas turbine split ring comprising a plurality of split 


segments (1a, 1b) and seal plates (25), 

wherein said split segments (1a, 1b) are 
coupled to form a cylindrical shape by inserting an 
end portion of one seal plate (25) into a connection 

5 portion of two adjoining split segments (1 a, 1b), 

wherein said connection portion has a shape 
such that, inner side (side that is nearer to the 
center of the cylindrical shape) end portion of a split 
segment (1a) projects in the peripheral direction as 

10 compared to the outer side end portion, the split 
segment (1b) adjoining to the split segment (1a) 
has a connection portion whose shape is comple- 
mentary to the shape of the connection portion of 
this split segment, and the adjoining split segments 

is (1a, 1b) are so coupled that there is a specific gap 
(5-1,5-2, 5-3, 5-4, 5-5, 5-6, 5-7) therebetween, 

a hole (2) for passing a cooling air is provided 
in the connection portion of the split segment 
20 (1 b) in such a manner that it is drilled obliquely 

from outer side towards the connection portion 
and opens on the inner surface of the connec- 
tion portion. 

25 2. A gas turbine split ring comprising a plurality of split 
segments (la, lb) and seal plates (25), 

wherein said split segments (la, lb) are 
coupled to form a cylindrical shape by inserting an 
end portion of one seal plate (25) into a connection 

30 portion of two adjoining split segments (1 a, 1 b), 

wherein said connection portion has a shape 
such that, inner side (side that is nearer to the 
center of the cylindrical shape) end portion of a split 
segment (1a) projects in the peripheral direction as 

35 compared to the outer side end portion, the split 
segment (1b) adjoining to this split segment (1a) 
has a connection portion whose shape is comple- 
mentary to the shape of the connection portion of 
this split segment, and the adjoining split segments 

40 (1a, 1b) are so coupled that there is a specific gap 
(5-1) therebetween, 

a hole (12) for passing a cooling air is provided 
in the connection portion of the split segment in 
45 such a manner that it is drilled obliquely from 

outer side towards the connection portion and 
opens in the gap (5-1 , 5-2, 5-3, 5-4, 5-5, 5-6, 5- 
7) between the adjoining split segments (1a, 
1b). 

so 

3. A gas turbine split ring according to claim 2, 
wherein the end face of a split segment (1a) con- 
fronting the said hole (12) for passing a cooling air 
of adjoining split segment (1b) is cut obliquely with 

55 respect to the slope of said hole (12) for passing a 
cooling air. 

4. A gas turbine split ring according to claim 2, 
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wherein said seal plate (25) is disposed at the outer 
side, instead of the inner side of said projecting 
shape portion. 

A gas turbine split ring according to claim 4, 
wherein a hole (7) is drilled in said seal plate (25), 
and this hole allows air to flow through the gap 
between the adjoining split segments (1a, 1b) from 
the outer side to the inner side. 


10 


A gas turbine split ring according to any one of 
claims 1 to 5. wherein the end face of the connec- 
tion portion in the axial direction of said spirt seg- 
ment (1 a, 1 b) is bent by forming a nearly orthogonal 
end face at an intermediate position. 75 

A gas turbine split ring according to any one of 
claims 1 to 6. wherein said gap (5-1 , 5-2, 5-3, 5-4, 
5-5, 5-6, 5-7) is partially narrow at a portion 
between the outer side and the inner side. 20 
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(54) Gas turbine shroud 


(57) In gas turbine split rings (1a, 1b), end faces (3a- 
1 , 3b-1) having bent surfaces are formed in the flanges 
(4a, 4b). Adjoining split rings (1a, 1b) are coupled to- 
gether with a groove (5-1 ) therebetween to form a cylin- 
drical split ring. Notches (26a, 26b) are formed in the 
flanges (4a, 4b). These notches (26a, 26b) are sealed 
by inserting a seal plate (25) into the notches (26a, 26b) 
of adjoining split rings. A hole (2) for passing cooling air 


is drilled obliquely in the flange (4a). Cooling air (100) 
is allowed to flow out along the direction of rotation (of 
the turbine) (R). This cooling air (100) cools the outlet 
of the groove (5-1 ) due to the effect of film cooling. Be- 
cause of such cooling, high temperature gas is prevent- 
ed from staying in this area, cooling effect is enhanced, 
and hence burning of the end portions can be prevented. 


FIG.1 



Printed by J owe. 75001 PARIS (FR) 


ISDOCID: <EP 1033477A3_I_> 


EP 1 033 477 A3 


European Patent 
Office 


EUROPEAN SEARCH REPORT 


Application Number 

EP 00 30 1501 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Citation of document with Indication, where appropriate, 
of relevant passages 


Relevant 
todaim 


CLASSIFICATION OF THE 
APPLICATION fjntCLT) 


US 3 529 906 A (MCLAURIN LEROY D ET AL) 
22 September 1970 (1970-09-22) 

* column 1, line 55-65 - column 3, line 
3-15,70-75; figures 2,3 * 

* column 4, line 1-7 * 

US 5 374 161 A (KELCH GEORGE W ET AL) 
20 December 1994 (1994-12-20) 

* column 2, line 25-47 - column 5, line 
17-61; figures 1-5 * 

US 4 551 064 A (PASK GEORGE) 
5 November 1985 (1985-11-05) 

* column 3, line 1-43 - column 7, line 
30-50; figures 1,2 * 

* column 6, line 40-50 * 

EP 0 516 322 A (GEN ELECTRIC) 
2 December 1992 (1992-12-02) 

* column 4, line 53-58 - column 6, line 
5-20; figures 1,2 * 

DE 198 14 442 A (MITSUBISHI HEAVY IND LTD) 
1 October 1998 (1998-10-01) 

* abstract; figures 1-7 * 


1-7 


F01D11/08 

F01D25/12 

F01D11/00 

F01D9/04 

F01D25/24 


1-4 


3-5 


3,4 


(lnLC!.7) 


F01D 


The present search report has been drawn up for all claims 


Place ot Mflicti 

MUNICH 


Date of ODmptetJon of tfw mmtc 

26 March 2002 


Chatziapostolou, A 


CATEGORY OF CITED DOCUMENTS 

X : particularly relevant rf taken alone 

Y : particularly relevant rf combined with another 

document of the same category 
A : technological background 
O non— written disclosure 
P '. intermediate document 


T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 


after the 


fifaig dale 
it sited in the 


L : document cited tor other reasons 


& : member ol the same patent family, corresponding 
document 


EP 1 033 477 A3 


ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 


EP 00 30 1501 


This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained In the European Patent Office EDP (Be on 

The European Patent Office is In no may liable for these particulars which are merely given for the purpose of information. 

26-03-2002 


Patent document 
cited In search report 


Publication 
date 


Patent family 
er(s) 


Publication 
date 


US 3529906 


22-09-1970 


CH 
DE 
FR 
GB 
NL 
SE 


498285 A 
1950812 Al 
2021903 A5 
1241358 A 
6916221 A 

362470 B 


US 5374161 


20-12-1994 


DE 
DE 
EP 
JP 


69409332 01 
69409332 T2 
0657625 Al 
7233735 A 


US 4551064 A 


05-11-1985 


GB 2117451 A ,B 

GB 2116639 A ,B 


EP 0516322 A 


02-12-1992 


US 
CA 
DE, 
DE 
EP 
JP 
JP 
JP 


5169287 A 
2065679 Al 
69205889 Dl 
69205889 T2 
0516322 Al 
1972723 C 
5141270 A 
6102983 B 


DE 19814442 


01-10-1998 


JP 
CA 
DE 


10274003 A 
2230217 Al 
19814442 Al 


31-10-1970 
18-06-1970 
24-07-1970 
04-08-1971 
04-05-1970 
10-12-1973 


07-05-1998 
29-10-1998 
14-06-1995 
05-09-1995 


12-10-1983 
28-09-1983 


08-12-1992 
21-11-1992 
14-12-1995 
18-07-1996 
02-12-1992 
27-09-1995 
08-06-1993 
14-12-1994 


13-10-1998 
30-09-1998 
01-10-1998 


For more details about this annex :see Official Journal of the European Patent Office, No. 12/32 


1033477A3_I_> 


THIS PAGE BLANK (uspto) 


! 


I 


